Introduction
Humans have a long history of mobility on a spectrum from voluntary migration to forced displacement in response to social, political and environmental change. While many migration drivers exist, climate change is likely to amplify the environmental drivers of migration. At least 1.5°C of warming above pre-industrial levels between 2030 and 2052 are projected if global warming continues to increase at the current rate. 1 The associated impacts are diverse and include temperature and precipitation extremes in most inhabited regions and increased probability of drought and flood. 1 Migration can be an important and useful adaptive response to climate impacts when it increases household resilience and reduces socio-economic vulnerabilities, 2 and yet can also have negative health consequences. The climate-migration-health nexus entails complex interactions including the following: first, climate-related risks to health faced by migrants at all stages of the migration journey. Second, the impacts of migration itself on health with possible specific health implications of climate-related migration. This article provides a brief overview of climate-related migration, identifies climate hotspots where substantial migration and displacement are anticipated and explores the health implications of climate-related migration.
Migration and climate-related mobility
The international migrant population has continued to increase in absolute terms in the past two decades; yet, the proportion remains stable at about 3% of the world's population (IOM, 2018). There are an estimated 244 million international migrants globally and more than 740 million people who have migrated within their own country of birth (IOM, 2018 Quantitative forecasts of climate-related migration are problematic to enumerate due to the interactive nature of migration drivers. This leads to extremely diverse estimates also because projections depend on the success of mitigation efforts, how successful adaptation is and whether climate tipping points are considered in modelling. The conversation is moving away from how many additional people climate change will displace to a more nuanced discussion about the effects of climate change in various settings and populations. The most recent projection sees internal migration as the human face of climate change that could see more than 140 million people move within the borders of three regions by 2050. relocation and forced displacement. 7 There will also be individuals, households and communities who choose to adapt in situ to climate impacts or who become 'trapped' as they have reduced capacity to migrate. Indeed, research in some settings describes reduced emigration during periods of drought. Beyond analysis of push and pull factors and forecasts of the potential numbers and types of 'climate migrants', researchers are increasingly exploring the interactions between drivers of migration. Important here, is that climate impacts do not act in isolation to drive migration, they intersect with and amplify other 'macro-drivers' of migration (e.g. economic, social, demographic, political, environmental). 8 Climate impacts differentially affect individuals, households and communities, depending on the characteristics of vulnerability and resilience (e.g. age, sex, education, livelihood, income, language and ethnicity).
Intervening facilitators and obstacles to migration include the cost of moving, social networks and political and legal frameworks. Ironically, and tragically, the most affected populations are least responsible for greenhouse gas emissions, making climate change a social justice issue. Although the 'Global Compact for Safe and Orderly Migration' refers to people who are displaced by climate change, there is no current legal framework that affords protection. The term 'climate refugees' remains highly contested in academic and legal circles not only because it neglects IDPs and implies protection is granted but also due to the multiple factors that shape migration in the context of a warming world. Yet, despite this complexity, climaterelated mobility is expected to be primarily internal and disproportionately felt by developing countries, affecting those whose livelihoods depend most closely on natural systems.
Climate change hotspots-differential risks and impacts
Climate impacts will be distributed and experienced differently across the world. There is no single 1.5°C or 2°C warmer world. All countries will be affected by climate change; however, regions of particular concern include sub-Saharan Africa, parts of South and Central Asia and glacier and snow-packdependent river basins, especially in the Himalayas. The risks to health from climate-related impacts depend on the geographic and social distribution of climate-related hazards, exposure, vulnerability and resilience. Due to temperature increase, some regions that already experience temperature extremes will become uninhabitable (IPCC, 2014) potentially leading to outmigration. In terms of extreme weather events, the 10 largest displacements of 2016 were climate related and nearly 85% of them occurred in South East, East Asia and the Pacific (IDMC, 2016). This region is extremely vulnerable to extreme weather events owing to high existing poverty levels, access issues and high population density. Escalating urbanisation is also increasing the vulnerability of mega-cities, especially those located in low-lying coastal areas such as cities in Bangladesh, Mumbai, Rio de Janeiro and Shanghai. 9 Other areas particularly vulnerable to climate change are those with dominant monocultures or where states are fragile or have collapsed such as South Sudan and Somalia. Climate change is having a catastrophic effect on crop yields, particularly in sub-Saharan Africa, threatening food security 1 . Drought can have a catalytic effect on unsustainable environmental policies leading to political unrest and even violent conflict. 10 A recent study identifies the three areas that will be most affected by climate-related migration as sub-Saharan Africa, South Asia and Latin America. 6 Climate-related migration and health
The climate-migration-health nexus includes two elements that interact. First, climate-related risks to health faced by migrants at all stages of the migration journey. Second, the impacts of migration itself on health with possible specific health implications of climate-related migration.
(i) People on the move may face climate risks to health at all stages of the migration journey. These include direct impacts such as extreme weather events such as storm, typhoons, cyclones and heatwaves. Then there are indirect health impacts of climate change that are mediated through the environment and include vector-borne, food-borne and water-borne diseases. Patterns of vector-borne disease will change as a result of global warming and in turn may pose a threat in areas where they did not previously exist as some vector's ability to replicate and infect is amplified. . Migrants are also vulnerable to sexual and gender-based violence and experience a disproportionately higher level of mortality and morbidity particularly those in forced, irregular or exploitative migration situations (IOM, 2017). The health impacts of climate-related migration is an understudied area, and some argue that the health implications of climate-related migration are not different to other forms of migration and indeed the drivers interact. Yet some case studies point towards some specific health impacts of climate-related migration particularly mental ill-health and health conditions related to food insecurity and malnutrition, increased infectious disease risk and inadequate access to water, sanitation and hygiene (WASH). 7 It is important that the health sector is cognisant of the health risks and opportunities to intervene at all stages of the migration journey as well as the positive and negative impacts on the host community, those on the move and those left behind.
Conclusion
This article explored the phenomenon of climate-related migration with a health lens, acknowledging that migration drivers are often multifactorial and impacts are context specific. The success of adaptation measures is dependent on our ability as a species to mitigate carbon emissions and reduce our impact on
